MEMORANDUM FOR THE RECORD 21 Dec 2001

FROM Charles W Chall strom
Director, National Ceodetic Survey

SUBJECT: STANDI NG | NSTRUCTI ONS
St at e- sponsored Federal Base Network Surveys

| . GENERAL:

The National CGeodetic Survey (NGS) is responsible for defining
and managi ng the Federal Base Network (FBN), a nationw de,
100- kil ometer array of permanently nonunmented geodetic control
stations positioned to 1-centineter network accuracy (95%
confidence level) for latitude and | ongitude, and 2-centineter
networ k accuracy (95% confidence level) for ellipsoidal height.
Working in cooperation wwth state and | ocal survey organi zati ons,
NGS has pl anned or conpl eted these surveys in 36 states as of
Decenber 2001. To support a proposed nationw de datum

readj ustnment, the FBN network should be conpleted throughout the
remai ni ng states by Decenber 2003.

To achieve this goal, state and | ocal surveying organizations in
the remaining states nust actively participate in the devel opnent
and observation of their FBN networks. To encourage | ocal
participation, NGS w !l provide increased technical assistance
in project planning, observer training, and project supervision.
For FBN surveys which neet the m ni numrequirenents descri bed

bel ow, NGS wi Il process the data and i ncorporate the survey
results into the National Spatial Reference System (NSRS)

1. PURPOSE

The FBN survey network will enhance the nation’ s spati al
framework for precision air, sea, and |l and navigation, mapping
and charting, resource nmanagenent, engineering and cadastral
surveys, and CGeographic Information Systens. Technol ogy
transfer, including training in survey design, data acquisition,
and processing, wll help to increase |ocal capacity for high-
accuracy surveys and NSRS devel opnent.

Conpl etion of the FBN will resolve positional discrepancies

bet ween exi sting state Hi gh Accuracy Reference Networks and the
Nat i onal Continuously Operating Reference Station (CORS) network,
i nprove the quality and honogeneity of the NSRS, provide the
observations necessary for a nationw de datum readj ustnent, and

i nprove geoid nodeling for height nodernization activities.


http://www.ngs.noaa.gov/
http://www.ngs.noaa.gov/INFO/OnePagers/One-Pager_FBN.pdf
http://www.ngs.noaa.gov/INFO/OnePagers/One-Pager_NSRS.pdf
http://www.ngs.noaa.gov/INFO/OnePagers/One_Pager_National_CORS.pdf
http://www.ngs.noaa.gov/INFO/OnePagers/One-Pager_Height_Mod.pdf

[ 11. PROIECT DEVELOPMENT:

The foll ow ng project devel opnent tasks are required:

A. PRQIECT COORDI NATORS

The STATE and NGS shall each designate a point of contact to
facilitate comrmuni cations, training, and data managenent.

. The STATE Project Coordinator is responsible for planning
and overseeing the GPS observations, organizing and
submtting all raw data, digitizing the bluebook and
recovery descriptions, and submtting a field report.

. The NGS Project Coordinator is responsible for providing
assi stance and training for the state coordi nator and
observers, nonitoring project status, and overseeing the
final data processing, adjustnment, and project report.

B. EDUCATI ON AND OUTREACH

. The STATE and NGS will both attenpt to encourage GPS users
in the region to participate in the survey.

. NGS wi Il maintain a project website and will conduct | ocal
presentations outlining survey objectives and benefits,
provi de assi stance with survey planning, and conduct
observer training workshops as necessary.

C. PRQIECT PLAN:

. NGS w Il provide lists of mnimumrequirenents and stations
to be observed, including the foll ow ng:

STATI ON TYPE MAXI MUM SPACI NG
FBN stations 100 km
1st or 2" order NAVD 88 bench marks 200 km
CORS or tenporary CORS stations 300 km
FBN stations from adjacent projects as appropri ate.
. The STATE is encouraged to include additional stations,

especially NAVD 88 bench marks and other fiducial control,
as these will aid in geoid nodeling and network adjustnents.
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http://www.ngs.noaa.gov/PROJECTS/FBN/

The STATE will conduct field reconnai ssance to recover or
establish stations of suitable quality.

The STATE will submt a draft project plan, including a
station list, project sketch, observing schedule, and a |i st
of proposed instrunent types and station nonunentation.

NGS w Il review and approve the state plan or nake
suggestions if changes are necessary.

| V. DATA ACQUI SI TI ON:

The foll ow ng data acquisition tasks are required:

A EQUI PVENT:

The STATE is responsible for acquiring and calibrating sufficient
equi pnent to acconplish the proposed observati on schedule. NGS
may cooperatively provide sone equi pnent as avail able. Required
equi pnent includes the foll ow ng:

GPS RECEI VERS capabl e of recordi ng dual -frequency ful

wavel ength carrier signals fromat |east eight satellites.
Acquire GPS data at 15-second epoch intervals and 10-degree
el evati on mask angl es.

GPS ANTENNAS wi th phase center variation patterns listed on
the NGS Antenna Calibration website. Note fromthis website
the |l ocation of your Antenna’s Reference Point (ARP).

Ant enna height (fromstation to ARP) nust be carefully
determ ned and accurately recorded on observation | ogs.

FI XED- HEI GHT TRI PCDS cal i brated at the begi nning and end of
t he project.

METEOROLOG CAL EQUI PMENT a baroneter and psychroneter
accurate to 3 nbar and 0.2 C, respectively, for nmeasuring
| ocal weat her conditions.

CAMERAS (digital preferred) for recordi ng nonunent and
occupation information.
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http://www.ngs.noaa.gov/ANTCAL/
http://www.ngs.noaa.gov/PROJECTS/INSTRUCTIONS/FBN/FBN_Station_Selection_Guidelines.pdf

B. OBSERVATI ONS:

The STATE shall acquire GPS observations in conpliance with the
foll ow ng specifications:

. The observation schedul e shoul d be designed to naxi m ze the
nunber of baselines observed between adjacent stations. At
| east half of all baselines shall be repeated.

. (bserve each station by one of three nethods:

1. TEMPORARY CORS: (bhserve one session for at |east 72
continuous hours. This is the preferred nmethod for
per manent antenna nounts or stations in secure areas.

2. OTHER STATI ONS: (Observe at |east three independent 5%
hour sessions on different days. The session start
times shall include at |east one shift of 4 hours or
nore to include a different satellite configuration.

3. ADJACENT NETWORKS: | ncl ude nei ghboring stations from
conpl eted FBN surveys in at |east one 5% hour session.

. Conduct all field activities with due regard for the safety
of personnel and equi pnent. Tower contact is mandatory at
all controlled airports.

. Provide the NGS Project Coordinator wth schedul e updates
and a weekly progress report. Wenever data quality is
guestionable, notify the NGS Project Coordinator imredi ately
and submt data for office review

V. DATA PROCESSI NG

The STATE will conplete the follow ng data processing activities:

. Organi ze and collate GPS Observation Logs and other forns
and phot ographs. Check all data and forms for conpl eteness
and accuracy. Stations wth inconplete or conflicting data
may be rejected fromthe project.

. Create the bluebook (B-file) using NGS-CR8BB software.

. Create the descriptions (D-file) using NGS-WDPROC software.
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NGS wi Il conplete the follow ng data processing activities:

. Comput e GPS baselines in the nost current epoch of the
I nternational Earth Rotation Service (IERS) Terrestrial
Reference Franme (I TRF) system using NGS-PAGES software,
30-second epoch intervals, 15 degree el evation mask angl es,
and preci se ephenerides fromthe International GPS Service
(1GS).

. Conmput e CORS and tenporary CORS baselines in 24-hour
sessions, using the PAGES fixed baseline option.

. Conmput e | ong baselines (10 kmor longer) in an ion-free,
fixed or partially fixed solution.
. Conmput e shorter baselines in a separate L1 fixed sol ution.
. Performthree adjustnents using NGS- ADJUST softwar e:
1. Unconstrai ned survey adj ustnment.
2. Constrain ellipsoidal heights and CORS positions.
3. Constrain orthonetric heights.
. Monitor data quality wth anal ysis of PAGES plots, repeated

basel i nes, | oop m sclosures, free adjustnent residuals, and
NGS- COVWPGEB, OBSCHK, OBSDES, and WCHKDESC software. Success
in nmeeting the accuracy standards wll be proven by
measurenent repeatability and adjustnent residuals.

. Publ i sh, archive, and distribute survey results and a final
proj ect report.

VI. DATA TRANSM TTAL:

The STATE will furnish all project deliverables to NGS within

3 nonths of the final date of observations. NGS wll conplete
the data processing activities within 1 year of receipt of state
deliverables. Both parties shall retain archive copies of al
data until the project is published.

CGeneral data format and file definitions are described in

"I nput Formats and Specifications of the NGS Data Base.”
Photo requirenents are described in “Requirenents for Digita
Phot ogr aphs of Survey Marks & CORS Ant ennas.”
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http://www.ngs.noaa.gov/FGCS/BlueBook/
http://www.ngs.noaa.gov/PROJECTS/INSTRUCTIONS/Digital_Photo_Requirements.pdf
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